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copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
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significantly  change  the  usual  method  of  filming  are 
checked  below. 


D 
D 
D 

n 

n 
n 

n 

D 


D 


Coloured  covers  / 
Couverture  de  couleur 

Covers  damaged  / 
Couverture  endommag^ 

Covers  restored  and/or  laminated  / 
Couverture  restaur^  et/ou  pellicula 

Cover  title  missing  /  Le  titre  de  couverture  manque 

Coloured  maps  /  Cartes  g^ographiques  en  couleur 

Coloured  ink  (i.e.  other  than  blue  or  black)  / 
Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 

Coloured  plates  and/or  illustrations  / 
Planches  et/ou  illustrations  en  couleur 

Bound  with  other  material  / 
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Only  edition  available  / 
Seule  Edition  disponible 

Tight  binding  may  cause  shadows  or  distortion  along 
interior  margin  /  La  reliure  serr^  peut  causer  de 
I'ombre  ou  de  la  distorsion  le  long  de  la  marge 
int^rieure. 

Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certaines  pages 
blanches  ajout^es  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  lorsque  cela  etait 
possible,  ces  pages  n'ont  pas  6t6  filnfi^s. 

Additional  comments  / 
Commentaires  suppl^mentaires: 


L'Institut  a  microfilm^  le  meilleur  exemplaire  qu'il  lui  a 
6\6  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  S--M  peut-dtre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  neuvent  exiger  une  modifteation  dans  la  m^tho- 
de  normale  de  filmage  sont  indiqu6s  ci-dessous. 
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Includes  supplementary  material  / 
Comprend  du  materiel  suppl^mentaire 

Pages  wholly  or  partially  obscured  by  errata  slips, 
tissues,  etc.,  have  been  refiimed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurcies  par  un  feuillet  d'errata,  une 
pelure,  etc.,  ont  ^t^  film^s  k  nouveau  de  fagon  k 
obtenir  la  meilleure  image  possible. 

Opposing  pages  with  varying  colouration  or 
discolourations  are  filmed  twice  to  ensure  the  best 
possible  image  /  Les  pages  s'opposant  ayant  des 
colorations  variables  ou  des  decolorations  sont 
film^es  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 
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Tha  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  originel  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Original  copies  in  printed  pepar  covers  are  filmed 
beginning  vwith  the  front  cover  and  ending  on 
tha  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  originel  copies  are  filmed  beginning  on  the 
first  pege  with  a  printed  or  illustrated  impres- 
sion, and  ending  on  the  last  page  with  a  printed 
or  illustrated  impression. 


Les  images  suivantas  ont  At*  reproduites  avec  le 
plus  grand  soin.  compte  tenu  de  la  condition  et 
de  la  nattet*  de  I'exemplaira  filme,  et  an 
conformity  avec  les  conditions  du  contrat  de 
filmage. 

Les  exempleires  originaux  dont  la  couvarturs  an 
papier  est  imprimea  sont  filmSs  an  commancant 
par  la  premier  plat  at  tn  tarminant  soit  par  la 
darniire  page  qui  comporte  une  emprainta 
d'imprassion  ou  d'illustration.  soit  par  la  second 
plat,  salon  le  cas.  Tous  las  autres  exempleires 
origineux  sont  filmAs  en  commenpant  par  la 
premiAre  page  qui  comporte  une  emprainta 
d'imprassion  ou  d'illustration  et  en  terminant  par 
la  derniire  page  qui  comporte  une  telle 
empreinta. 


The  lest  recorded  freme  on  eech  microfiche 
shell  contain  the  symbol  —^  (meaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  "END"). 
whichever  applies. 

Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  mrt  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  end  top  to  bottom,  as  many  frames  es 
required.  The  following  diagrams  illustrate  the 
method: 


Un  des  symboles  suivants  apparaitra  sur  la 
derniAre  image  de  cheque  microfiche,  selon  le 
ces:  le  symbols  — »•  signifie  "A  SUIVRE ',  le 
symboie  V  signifie  "FIN". 

Les  cartas,  planches,  tableaux,  etc..  peuvent  etre 
filmAs  A  des  taux  de  reduction  diff Arents. 
Lorsque  le  document  est  trop  grand  pour  atra 
raproduit  en  un  seul  clichA.  il  est  film*  *  partir 
de  I'arigla  supArieur  gauche,  de  gauche  *  droita. 
et  de  haut  en  bas,  an  prenant  le  nombre 
d'imeges  nAcessaire.  Les  diagrammes  suivants 
illustrent  la  mAthode. 
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M.wiKniA  A<;i:i(  11  11  ijAt.  ('oi.i.K.ir. 
Winnipeg'.  ( 'iiiiiiilii. 

-Mav.    I'.ill. 
Tu  111,. 

Hon.  i;.  V.  IJoiii.ix. 

Miiuslir  iif  Aiirinilhtrc  nml  / nniiif/ivfinit, 
Wiiiiiipcii.  Miin. 

Sir.— r  Ih;;-  to  j)r('sciir  licivwith  hiillctin  Xo.  4  of 
^Iimit(.l)ii  Airriciiltiinil  ('..H.-jro.  ■•I'rotcction  of  Farm 
IJiiildiu.as  fruiii  T.ii-litiiinii."  hy  I'mf.  L.  .1.  Smith. 
If  IS  liopcl  that  rliis  |nil)licatiuii  will  he  of  trroat  in- 
ttrot  and  value  \n  the  farmers  ,,(  Manitoba. 


^"imrs  verv  friilv. 


W.  J.  IJr.ACK, 

I'liiirii.i,',, 


THE  PROTECTION  OF  FARM  BUILDINGS 
FROM  LIGHTNING 

I  .\  ri;i)iii  1  I  ii>\. 
I  111'  -iiliji  el  i.t'  |iriiiictiii;^  liiiildiiii:-  iVi'iii  li:;liiiiiiii;  i~  niic  nt'  iii-nw- 

illtr    illlrn-I    1.1    tlir    t'lirilMT-    nt'    Milllitnliil.       Sim  ir    rliftl'ic    -ti  rill-    llilVC 

(liiiif  i-uii-iili-niiilc  iliiiiiiHiv  111  |>rii|icriy  jiinl  \\n\f  lurii  iitl'-mlri!  \<\  -nine 
lns>  111'  litV.  Xiiiiiriilly.  tliciTr..rc.  ilic  t';iniiiT  li;i-  Ih-::uii  Iu  lihik  lur 
Millie  iiiijiii-  ..f  |in\(iiriiii;'  tli( -(■  lii-^(-. 

I  wii  i|iir-tiiiii-  iii'f  iiiii~t  (■iiiiiiin  lily  ii-kii|  ciiiiccniiiii;  ilii-  -iilijiri : 
tir-i,  i-  tluTc  iiny  iiiliM|ii;itc  >y-i( m  lur  ju'iiiri'iiiiii-  Imililim:-  I'min  iiulit- 
iiiiiii.  ;iiiil  Mciiiiil.  it'  Iniililiiiiis  ciiii  lie  |irni(M'tc.|  \'vn\\\  liulii iiiii;:.  what 
is  till'  iim-i  (M-iiiiiiiiiic  ami  Miii-iaiitial  iiii'tli.:i|  i>t'  iirutiTiiuii  '.  'I'liis 
Imlii  till  will  iliscii—  lliisc  qiic-tioiis  a>  liriitly  aini  rlcarly  as  |iii— ililc. 
r.\|ilaiiiiii;;  iiirtlmils  ut'  prntcctiuii  and  iiiatcriaN  u-iil.  In  ilic  cnil  lii;'' 
llic  tanner  can  |int  up  lii>  nwii  liiilitiiiiii;  mil-  it'  lie  care-  tu  du  -u. 

I'lliillf  lloN    KliOM    I.K.II  TM  \i.. 

I'  is  an  a  .'eiiieil  fact  lliat  'imiMini;?  ear.  I.:-  aileipiateiy  iimtected 
fnnn  liulitiiiin:.  The  leailini;'  elecirical  ami  seieiiti'ie  aiilhorities  of 
the  ilay  are  a  iiiiii  in  llii-  iiialter.  Elietrie  railmail-  ami  teleiihoiK' 
<*iiiii|>aiii(  >  |ir.ileet  their  (>i|iii|iiiieiii  fn  ii;  liiihl.iini;.  i.aryc  I'aeiuries 
ami  piiwer  |ilaiifs  iirnteet  their  chiiniieys  t'ri'in  ilain;er  trmn  eleeirieal 
(lisehari;cs  hy  nse  of  jmiiits  ami  iii'iiiimls.  It  ha-  heen  eiiiiclii-ively 
priiveii    that    liiiililin;:-    pmiierly    rmhleil    ami    ^ruiiiiileil    with    nieiallic 

I'omliieliirs  are  j)ri>ti    leij  fnnn  ilestriictiuii  trnm  eleetrie  sturni-.     Si  i 

times  a  iliseliarsie  ut'  liiihtiiiini'  i-  su  strum;'  a-  i.i  alniu-t  defy  the  laws 
of  electricity,  ami  some  dainafic  is  dmie  to  parts  ,,(  a  prutected  liiiildim;- ; 
lint  this  daniaac  is  slijiht.  as  rlie  nietallic  cumliictor  handles  emiin:li  uf 
the  discliari:c  In  alfurd  pruteetinn  frmn  lire  in  these  extreme  and  mi- 
nsiial   cases. 

IVNI'I.A.NATIO.V    or    T)|S(  IIAl!(,i;s    OF    T,I(i  111  N  I  Mi. 

It  is  lint  the  idiject  uf  this  Inilleiin  to  txi>  into  a  detailed  technical 
(lisciis-iun  of  the  phemiinena  uf  li^htniiii;'.  exceiil  whatever  may  lie 
iiecissary  for  the  nmler-tamliiii;'  of  the  jiractical  phases  uf  iirotectioii 
from  liiihtiiinii'.  (ienerally  sp,  akim;.  there  are  two  kinds  of  electricity, 
known  tor  the  want  of  hetter  names  as  jmsitivo  and  nei:ative  eleciricity. 
One  kiml  is  not  produced  without  also  prodiiciiii:-  tlie  uther.  These 
opposite  kinds  of  electricity  have  a  strong-  attraction  fi.r  each  other. 


M'lhllnlnl        \,li  I'rillhlril/     I    ,JI,   ,/,', 


illiil  wImIi  lli.y  nii'ct.  .•(|ii:ll  :iiiii.lllit-  ..f  ,.i|,.li  nrr  li.Ml!  nili/cl.  If 
'lliiriiis  ,.f  llicM.  tuu  kilul«  of  .  Icrliicilv  IIIV  -..llir  .ll-Kllh'.'  ;||,;n-|  willl 
.•I  lir.ii  cniLliiciiiiu  iii.cliiiiii.  -iicli  li-  nil-,  Im|\\,vii  iIiiih.  ill,  :i  11  i:i,  ■)  i ,  ,| , 
1»IW.  .■!,     ||„.    tW..    .■Il;iru«-    vviil    ,.\i-l.     l.ill     ill,-    .■Il:n-.-    ,-;ilil|..|     ii„.,-I     ;umI 

'"•  111  .iinili/.  .1  mill--  -...111.'  |i;,iii  ,,f  -iiiliri.  Ill  i.|ii,-ii\itv  Im.  ,,i1Viv,|. 

''  "  I'      ■illi ii,ni,.ii.  -II, -h  ii-  ir,,||  ,,,.  ,.,  |,|„.|.  vvin  .  !,..  iiia.l,-  1„ 

tWT.ii  ill,'  lu-..  .■Ii;ir-.-.  ill,'  ,■!,., ■iii,'il\  wmiiI.I  m,,-!  ,|iii,il\  ;ii|,|  \v..ii|,l 
'"■    ii'Hinili/i',!.       \,,\v    if    :i    iiiihijli,.    .•,,nii,','ii..ii    \\,r,'    ni.i,!,.    I    luv.n 

tll.-i'    tWu    ,,|i|l,,^i|,'   cllill'-,  -.    ,.\,-,.|,|     \\,y    Jill    ;|j|.    u;||,    I',,,.    .|    ,,,|.|]|    ,|iM;ii|r,'. 

''if  .•iiiiri-cs  i,i  rlcclri.-iiv  w,,iil,|  lircnk  .l,,\vii  ili,'  n -iMnn,','  ,,f  ih,  nir 
;m,|  juiii|i  ill,'  ;;;i|i.  iiuikiiiii  ;iii  cl.'i'i  rl,-  -|,iirk  if  ili,'  \,,li:i-,  ■  m'  i-hvi  I'i.'nl 
Iirc-iuv  ,.f  ill,'  "liiii'i:,-  uvi-,'  Milli,'i,.|iil,  |ii:j|i.  '|',,  ii|,|,lv  iiii-  ,  xphmii- 
|i""  '"  ii  -ir,iki  ,,f  lio|||,|ij|o'_  ,1,,,,.,.  i^  ,1  ||,.„.||j^,,  ,.|,;i,.m;,  .,f  ,.|,,.||'i,.iiv 
ill  ''"•  '••iimIi  nil, I  ;i  |„,~;;iv,'  ,'li:ii'o,'  in  il,,.  ,.|,,,„|  .,|„,v,.  ,1,,.  ,,.|,.,1|.  iii,,;,. 
'■liiiri:''-  liiuf  -.Wi  aiir;i<-ii,,ii   f,.i'  ,';i,'|i  ,,ih«'i'.  ilic  iiiiiciiiii   ,l.'|M'ii,liiii:'  n|i,,ii 

''"■   ^"I'lii: •    'Icrti'i,'   |,n -~nri'  ,,f   iji,.  ,.|i;ii'o,-.      'I'l,,.   f;,,.]    ,l|.|,    ,|||.   j^ 

•'  ii""-i  "ii<iiii-l,,r  ,.f  ,  l,',-i  i'i,-ii\    [.i','\,|iu  ill,'  I'liiii'M,..  fi iii,','iiii-  iiii,|,i' 

n.iriiiiil  f,,ii,|iii,.ii,.  Imi  ai  tli,'  lin f  ;i  ilnm,!,';'  .-.  i  ,,.  \vli,ii  \h,-  \,,liii;j;,' 

"I     ill-'   I'iliiri;,-    Ih',-,,iii,-    li','iii,ii,|,,ii~lv    hi-li     ,i'    \\ii,'ii    i| j,,,,,]    ,.,,,,1,.^ 

-illlh-ii'iilly  ,-l,,-.i'  I,,  til,,  cjii'ili.  ilii^  ('i,','li'i,';i;  |H'i'--iii','  i-  -ir.iii'^'  ,iii,in;li 
U>  ,.\,.r,-,,iii,'  ill,'  n'M-tiiiic'  mT  til,'  ;iir  ;iii,|  ili,.,.,,  i.  ;|  ^m.k,'  ..f  li-liinini;-. 
'i'hi-  ■li-.'liiirur  iKiiiiriillv  f.,11,  w-  \\i,-  p^ili  .,f  Nn^r  rr.:-;;iii,',.,  ^m.l  if~i 
"■"  "I'  wiii,liiiill  <•]•  lniil.liii-  ,,!•  ,'v,ii  ,1  I,  I,,-,'  ,,ir,'i'-  I,'"  r,-H-iiiii,-,' 
lliiiii  ill,-  sunt-  .,l-l;iii.-,'  ,.f  ;iir.  i^  llii'V  -.-ih-i'iillv  ,|.,.  ill,-  li-lil  iii  iii;  |,,i.„  s 
llirMiiiili  ill,'  ,.l,j,','i  ,,||  iN  \v:i\  1,,  ill,-  ,Mi'ili.  ,-111. 1  ill  iliis  -i-n-,.  ,,|.:,..-i, 
'"■'y    '"■   >:ii'l    '"   liii^.-   nil    ;illnicli..ii    f,,i-    iiiilu  niiiM-.       If         „.    i,;;ii,.|-i,.|U 

Ji''<'_ii 1  <'nii<lui-i,,r>  ,if  ,-l,-,'ii-i,-iiy.  ,,1'  ill  ,  i||,.|'  \v,,i',N  if  111,.  -  oil,. I'  lini,. 

iv-i-iaii,','  1,1  tile  |i:i<-in;v  of  lli,'  i'l,',-i  rii-iiy.  no  ,|;iiii;ip'  i~  ,|oiii-.  Imi  if 
ihr  n  -i-iaii,','  i-;  liioi,.  ,.,«  in  ih,.  ,.;i„'  ,,f  \v,mm|,.ii  >i  ni,-i  iiiv-.  ili,.  ,|i-,-liai'i;,' 
ihiiiiai:,'-.  ill,'  iiian'i'ial  lliri,iii:li  wliii-h  ir  |ia-<i-.  i-aii-iii^-  lir,-  if  ihc  n- 
.-i-iaiH-,-  i-;  -iitlicii-nlly  lii;:li. 

Wati-i'    i<    II    fairlv    i;i,o,l    foiiiliirior   ,,f   cji-crrii'iiy.      ()fi,-ii    a    wi't 

l'uil,liiii;    i-   >trii,  k    liv   u   , i|iarativ,ly   weak   .-lr,.k,'   .  f   li-litninu-   ami 

no  i;-n-ai  aiii,>iiiii  ,,f  dainai:,'  i>  ,|,,ii,-.  Liit  if  ili,-  ,-liarii;'  i-  lar.-,-.  liiv  is 
aliiio-i  ~iir,'  lo  r,-siili. 

ill  -"in,'  i-as,~  lii:];,iiiiii;-  ,,v,-ri-i:iii(-s  ilic  i'i-~i-iaii,'c  of  ,iv,-r  a  iiiiic 
of  air  to  n-acli  ili,-  ui'oiiikI.  aii,l  tlic  cliar;:,'  ol'  cIim-i  ridtv  iii'c,'>>arv  to 
ilo  tins  is  ii','iii.'ii,l,,iH.  'I'll,.  |,i',,l,l,.|ii  ,:{'  |ir,,i,.riiin;'  a  liiiiMiiijir  from 
ilaiiiai;!'  Iiy  lijilitiiiii"  is  on,-  of  |ir,i\-i,liiin-  ji  u,„„|  cuidiict,!!-  ,if  sntiicicnt 
-izc  to  ,,tl,.r  iiii  iini|il('  jiatli  for  th,.  liiiiitniiii;-  sli,.iil,|  it  ini--  down  the 
Luildiiii;-  on  its  way  t,.  tin-  i-artli.  It  si-cms  iiiii),.s>il)l,.  to  calciilaro 
the  size  of  a  (•i;ii<liict,)r  necessary  for  the  pmtcction  of  biiildinas.  'L'his 
int,piiiiation  is  ■;,itten  fnun  actual  jiractice  and  cxiu'rioiu-e  al,iin:  these 
lines. 


WM-^m^^i-: 


I'iiil,,lfii   t  mill    l.i'llif  II I  ii'l, 


DISCUSSION  OF  MATKKIALS  USED 

Till    '  '  M;I  I    I  .i;  (  'iiMii  ,    I  ..i;. 

'Iw'i  iii.iii  riiil-  :iri-  coiiiiiiMiil  \  ii-iil  ;i-  ri  iii'i  ih-iiir-  t'l.r  c.h'i'n  in::  iln' 
liuliliiiiii;  I"  ill:  ui'"iiiiil  ir'iii  •'!•  -iii'l  i-mI'^'  aii'l  \\m\(|i  ,,r  iwi-icl  c.ii 
|iiT  i-;ilili'.  riici'c  \\;i-  II  lime  w  lii  n  i-M|ipir  \\:i-  tin  m|i|\  iirilcriiil  ii-(il. 
lilt  i  ii\i  -I  ii:;lli'  II  :ili>l  r.\|Mrii  h.-r  |iii\c'  pruvcil  thai  will  uah  ani/i'  I 
ir.iii  c.r  --ii'i!  ral'lr  will  aii-wi  r  ilic  |iiii'|mi-i'  jn-i  a-  wi  :l  in  i\(i-\  n-|iiM  i 
a-  i-M|i|H-r.  In  tad.  -..nic  "I  llic  lii;:lii -I  aiilli'irii  h  -  iiavi  a.'\  Mcai  •■! 
li-'ih  in  prrl'iTi m-c  \.,  i-ii|i|m  r.  in  (li-cii--ini:'  ilii~  niaiiri'.  A.  .1.  11'  hi\, 
rrMl'i--.,!'  "t'    .\|.  iii.r,  |.,-v   nf  ih.    Wiailicr    iJiiivaii.   Wa-liin^i'Hi.    i>.''.. 

-a\-:  "WImIc  ir'iii  i-  niil  ^n  i; I  a  runihiricr  a-  ru|i|iri-.  ii   i-  |i --  iii.iix 

|.i  i-aii-r  (laiii:i'i'"n-  -iilr  lla-ln-.  aii'l  il  aUn  ili-^ipai'-  ilr'  iniri.\  nl 
llic  lii;lilniin:  tla-li  iii'O'c  ctlrci  i\  riv  ilian  .Imc-  ih,  rii|i|.ir."  Sir  Oliver 
I-'mIi;'!'.  |''.|;.S..  in  rr|iMi'iin^  !■  i'  lln'  l.i^ililniliir  lir-rarrli  <  ■■■inini!  ii  i- 
111'  <ii-iai    iJriiaiii.    I'.'ii,",.  wriii  -  in   rriraril  I'l  i-ciniliiciMi'-  a-   t'ull  .w    •  "."v 

liull' IlillL:'  riihilllrlMj'  III'   |irfl'(rl    n  inc  I  llrl  i  \  i  I  V.    i  I'  .-I  riirk.   WmIiM    i!i:iI    villi 

lii^-  iiiiTiiy  in  far  iim  i-apiil  ami  >iii|ilrn  a  jiiannrr,  ami  ilic  n-nli  v.i  iM 
li.'  ii|ni\alinl  I"  an  i'\|p!M-iiiii.  A  i''i  :liic|iir  ■  nh  licraif  rr-i-iaiii'i-. 
>iirli  a-  irnn,  wniilil  pt  I'iil  nf  ii  m  a  -li.wcr  a,  llirril'iifi'  ni'ii'li  -at'i-i' 
:'nl  i|iiicti'r  inannii',  lliiiii:;li  wiili  Imi  lliiii  a  win'  iIk  I'r  i-  a  ri-k  ■  I  iirr. 
Il'  llic  rr|Miri  III'  ilii-  ciininiillrr.  il  -a\~:  ■■jriiii  i-  'ii  man;.-  -iiiiaii"n- 
;;  M-ry  n-rl'iil  ihaiirial  i'lii-  liulilnim:  rml-.  'I'lii-  ni'ial.  ||.  \\i\ir.  nn 
I'di-liiiialcly  iixi'ii/i--  ra|'iilly  in  luwii-  aii'l  ~ni"ki  y  ili-!riri-.  aii'l  ill'- 
use  III'  t'i,i|i|MT  a-  a  inalcrial  i-  >lill  rrciiiiiniciiilril  I'.'r  main  rniiilni-i.ii'~ 
ill  iiiiirr(--ili!c  |Mi>iiii'ii-.""  Il  i-  III  111'  iiiiicil  in  ilw  al'">i-  ilia'  lli.  '■'  in- 
iiiillcr  i|iir>  iii'l  iri-riiiirai;c  lln'  ii~c  f  well  ::al\  aiii/,i''  irnii  ix'-u  in 
ciiif-.  <^)uiirnip  Mr.  lliiiry  ai^aiii:  ■"Irnii  ii\ii|i/i-  rii)iiill\-  w'.in  i\- 
]Mi~ril  !■!  air;  il   i>  n('cc.--ary,  I  liiri-t'urc.  ihai   ii   ln'  i:ai\.'ii,i  ■'.!."' 

Ill-  •{■  V iiiniciiil-  .'i-li'i  iiii'l    i:al\ani/ii|  -in-l  cr  irnii   -iraii'l 

t'lir  till'  (•!..  ,<'l"r.  Ill'  i:al\aiii/ci|  Liny  w'rr.  a-  ii  i~  nl'iiii  i-alli'l.  Thr 
imii  i>  |in  I'l'i-alilc  In  lln-  ^icil  in  aci-niint  n\   \\~  -"ini^whal  ^nairr  'Iiira- 

liility.   lliiiiii:li   ilic  stcil   caliic   i-   ii-nl   l,y   iIk-   iilijiliiinc  i|ianic-   kr- 

raii^-i-  111'  its  arrati-r  >tniiulli.  tln-y  liiiin-'iii:  that  tlir  diiraliiliiy  uf  -n-rl 
i~  'illiriniily  ;irrat.  twi'iiiy-li\r  In  lliirly  yrar--  luini;  (■"ii-iilrnil  tin- 
iiiiiiiii.um  lit'r  (if  till  ir  cakli'  Ini'airil  in  rilir-.  krnni  tlii-  w,-  iiia\-  lii;- 
iiri'  a  nine''  liiii^^i-r  Ht'c  t'nr  iimi  i-alilr  ~t  rcti-linl  luu-rly  nn  liiiiiilini;-  in 
ihr  cniiiili.  anil  imt  rxiMi^i-ij  in  >traiii  nr  ilaiiLirr  nt  ~ri'a|iiin:-  "Il  iln- 
i:ai\';iiiiztil  siirfacf.  liiis  ilurakiliiy  can  kc  iiicrc-iMil  iinl!  liniidv  kx- 
a  i;(iih1  cunt  of  il  criniiiiiiii  ]iainr.  wliich  ilucs  nut  d'cci  the  ciii:'icnc\-  nf 
the  cniiiliirtiir.  In  M'lcctiiii:'  caklc.  >cc  that  the  unKani/ini:  i-  I'ni'  Irnin 
■  ■rack-       'i  he    :;al\iiniziin;'   can    ke    ea>il\    te-teil    kv    licinliiiL;    the   caklc 


:^^^,T^-^,- 


M-iinl,,l,a   .  I  ,/M'  nil  mill   I   nil,  (/,■. 


-liin|.l\.  If  ill,.  L'Mlviiiii/iiii:  ,|,h.^  i„,i  mirk,  it  i«  ;;u.mI.  'i'iii,  ,.jtl,l..  in 
niii.jf  ii|>  ..f  .,  ^,11  -11:111, U  .,1  -.  Ii,|  -jijviini/,.,!  wiiv  iihuiii  .1  I  ,,f  jin  iii,'|| 
'''."■'^-  ''"■  '"iivliil  11, , I  I,,  ii„  ,1,,,  ,,,,,  ..|,.v;i|,„.  ,..,|,|,,  ^.|,i,.i,  i,  ,.,„„,„,„,i 
"I  -'I'lii'l-  "[■  iiiii;;il\;iiii/.  ,|  uiiv.  wlii,  Ii  jiiv  in  iiiri!  iiiiidi'  up  ..f  a  imiii- 
I"  I-  .'f  Mi;i  Miialirr  in, II  wiiv-.     Tlii-  ,:il.|..  i>  ititrii.jcl   r.,1-  iii-i,|,.  ,v.,rk 

illl.l     will     llul     Uiiillli  r.        Tllr    :.    It;     ilirll    .■III.!.-    nM'..||ii|H  ImIcI    r,,,!-     tn.lll 

M  J  I'.  J  niit^  |MT  niiiiiiii::  tn,,i  inicl  uvi-li^  in  tlir  iiri-|il„,rli I  ,,t'  .,11.- 

''"'1  "''  •'  l""""l  l"'i-  l'""l-  ll  <Mii  li<>  li-Mli-ii  fr.,iii  :iiiii,,-.|  ill,  llir  u||,.|,- 
-iilr  liiir.iuiiiv-  nr  liiiiM.r,'  >ii|,|,ly  |i,,ii.,.,  in  \Viiiiii|M-  iin,|  il,,.  ,,|i,.,. 
i;iv<M  -IiuiiM  ini'linli'  ilir  |.rnliis  .,|'  \\u-  I.mmI  liiinjwiiiv. 

"^"iiir  :iiiili,,i-iii...  ,i,hi-,.  :,  -lioliilv  -iii;i,l,r  .■;iM,..  I,ni  ih,.  mI^.w 
-I/,'  i:i\(i,  ,!,.,  -  n,,i  ,.,,-1  1,111  i,  trill, ■  111,, IV  tliiin  ili,-  1  ,  inrli  -tian.!  .  ;il  Ic. 
.■Ill, I  tli.ivtuiv  ,,ii..  iniolii  Im.ii,.,.  m,,|  ||„,  ;i,|,|iii,,n;il  |,r,,i,.,-ii,,n.  if  aiiv  is 
''_'  '"■  ''•"'•  l"i'  'll''  -■III"'  'xiMii-c.  In  ihi^  i-,,niiccii(>n.  ilir  WciiIIkt 
liiiiviiii  ill  Wii-liii|o|,,||.  I  (.(•._  ivc.iiiniiii.lcl  N,..  ;;  ,,r  N,,.  [  .|.,iil,|,'  oul- 
vini/.cil   ti'l(urii|.li  wiiT.  wlii.'li  >i/,.-,  inv  iii„,iii   a  ,|iniit.r  ,,f  an   im-li   in 

'liiiiiiri,  r.   N,,.  :;  |„.ino   a   litijr  hii-n-  than    N,,.    I.      Tlii,   i-  a!-.,  n 1- 

iiich.li  .1  l.v  ill,,  wiii.  r  if  ill,,  wiiv  i^  avaiialilc.  'rii..  (nrman  aiiili,,iiiics 
'■'•'■"iiiiiirii,]  ir..n  .-iiIm.  Mum.  in  (lianictcr.  wliidi  i<  almiit  ti\i-M.\i..inilH 
"'  ""  i'i''l'  '"  "111-  -v-.tiiii  ,,f  !ii,.a-iiri  iiiriii-.  ami  i',,|i|Hr  ,.aM.'  (,n<  ■lialf 
ilic  cr,.--  -i,.ti,  nal  art  a  (.f  ilic  iri.ii  i-aiilc. 

Ill  lliin-arv.  a-  in  ,,ili.i'  parls  ,,f  Kn;',,],,.,  i|„.  c.miiH.n  luiri,,.,! 
wire  i-  ii-|.,|.  ami  i-  .-ai.l  lu  all',,!-,!  -al  i-fiirl,,ry  |ii',,t,.,-ti,,n  fr,,m  liizlit- 
iiiiiii'.  'I'll,,  uiiv  i-  -triiiii:  iiiid  >la|ilr.|  .iv.t  the  .■liimm.y  ami  uiiijino  nf 
tllr  ImiMiii^-.  f,,niiiim  a  rai;(-lii<c  <•-,>  ii-im.'  wlii.-h  lia-  |.n,v(.,|  |,,  |„.  an 
iiiiililc    |inil.M'ii..n    if    |ir..|Mrly    -nim    I,  ,|.      \Vlii|,.    tin-    -v.-tini    lia-    mit 

'"■"•"   ii-"l  ill  ll'i-^  iitr.v.  ill,.  iTco:    ..icii.lations  cnmiin;'  fn,iii   wIkiv  it; 

lias   !i(.(.ii   II-, ,1   I, MM.  iiu  iva-.iii   f,,i-  ,|,,|ilit   a-  t,,  it-  \aliic. 

It    IS   nadil.v   s.cn    fnnii   llic  alM,\,.   ,li>,-ii--i,,n   llial    cmii    ih,.   nii»t 

"•■iii-<i'vaii\,.  caiiiiut   i|,>iilil    lull    iliat    ilic   ii •nii,|ii,.t,.r   i-   a-   n,  ,.i\   as, 

it^  11.4  iiiiicr  iliaii.  c-piMT  (,,]■  |.r,,i,.|-ii,,ii  |.iir|„,-,.-  ,.x,.,.|,t  (',,!•  ,|iiral,ijitv. 
Kvin  if  any  -^[.ccial  valim  wtTc  iitta<-lic.|  t,,  tin-  fact  that  cupi,,  r  hiis 
-i.\  or  -I Mil  iim,.s  in,,  i-nniliiciivity  »(  inm,  it  \v,,ii|,|  |,(.  a  -iiiall  aririi- 
""■>i'  ill  '':i\"i'  '  t'  <■  "pii'.  since  the  icn-tli  i<\'  the  caM(.  riinnin-  "Ver 
the   iiarii    i-  e.,iii|,.-  ,ely  shert.      The   re-istani-e    .ifere,!   l.y  ci-ipper  u, 

a  ihscharp.  uf  linlKnino-  ,,v,.r  siii.h  sli,.rt  leniifh-  i-  alinu-t  nnlliinii'.  ami 
-i.\  nr  -c  veil  tiino  thai  aiiiniint  is  1.,,,  -mall  to  lie  -wNirtliy  ,,f  c,.ii-!,Iera- 
ti'Hi. 

It  niiiiht  he  iiiferr,.,|  fr,,iii  the  ili-cii-si,,n  a-  ti,  the  relaliv,.  iii,.rits 
<<i  cn]i|i(.r  ami  iron  cahle  that  co|)iier  is  not  etfective  a>  a  in-oteciion 
from  li<;htnini;-.  To  clear  ii[>  this  point,  it  shonhl  he  said  that  copper 
t'oiidiieiors  hiiv..  I)e(.n  iis(.,l  fop  y.ars  and  have  effectively  protected 
liiiildiii^s.      'J'lie  chief  ol)jcctioii  ai:aiiist   copper  is  its  liii;h  c  >t. 


•'^"-m 


I'liiliilum  fiiiiii    l.nilil  iti  ii'l. 


M I  rimii  III    I"' AS  1 1  \ I \i,  ( ■  \ II r.i  . 

*'illil''     -' Ill     III'     I'm-Ii  I     .1    liil-i'i'tiv     r..    !l|r     lillilililn;     li\     liii;ili-    «\ 

!•'•  |-iiirli  i:;i,    ,iiii/ii|    t'lini-   win-  -i;i|i|i-..   j.i      in  r\.n    iw •  ilnir   I'nt 

i'|'''i''-       ll    wii-   i.iici     ill. .11;. Ill    iliiii    ill,     ,.,il,|,.   -l|.,ii|,|    |„.    iii-iil;iii.|    t'ruiii 
ill'-   iMiiliJiiii:.    lull    ihi-    III.      Imch     f.,iiipi     1,,     !„      iinn.  ••. -siir .        If     llif 

«Iii|p!i«    »|ilil    llir    w I.    it    I-    Will    III    liaw     ||.,|i-    Imm-iiI    U.y    tluiii    uitll    II 

liTil'T   illlil    ::illlirl    liil. 


F'n 


IN  Is. 


ri,|i|MT   111-    ir..|i    |(i.iiit-    iii;iy    111'    ii-iij.      Tin  \-    -ii'        •       ■    -iriiiii:l\ 

l:i-liii.i|   \(  r.i.-:ijjv   III  ilii    |.r;il<  ,,[■  ill.     r,.,,|',   ||.,|    1 •,•  t.  wiiilv    tVrl 

;lp;n-l.  l*MiiiK  -Imulil  I'r  |i|;ii'i  i|  mi  rii|M.|;i-  ;iii,|  .•liiimii  \  ,.  ||  \\:i,  ,,iii'c 
llliilllllll  hill  |M.i|j|v  -I,., Ill,)  rxlcii,!  ,|||ilr  lii;:i|  ;|i..,\r  |||r  I  HI  i  M  i  Hi;-,  lilll 
'Ills    i^      .  '    Imiui-r    i'M||»ii|il'ii|    lii'rr--:il\  .        jl     i-    -llltii'iilil     if    ihr    lij..    iif 

till'  iHiiiii-.  iirr   frmii   iwfiiiv   h>  iliiri\  -i\   iii,-|i,-  hIm.m-  ili,.   |i;iri-  ,,i    tin' 

lilliMillU     ll|"   11     Wllj.li     |||,.\     :IIV     |..i;il,,|:     IWl'IIIV     illrll.-.    iili.iVi-    ihr    i-llilll- 

iiiv.  iiii.l  tliii-lv--i\  iiii-iii-  iiliMVr  ill,  [Milk  wlicii  till'  |.iiiiii  i-  ..|i  llii' 
iiili;i' i.f  ill.    r.M.f.     'I'lir  cimI- nf  the  |i,,;iii.  -|i,,ii|,|  !„. -liiir|i.     'I'hi-  iijji.w^ 

till'    llii;;ili\r    ell  i-llii'ilv     lu    |i;i.s    nil     ill,-     |.,,i||I     illnl     |iri-i,|,|,.    liclltlMli/ril, 

prfViiiiiiiL'-   t);'-    !.;.;i.i;ti;r    fn.ia    ji    stri.ki'   .f    liiiliiiiin-     if     tlir     rl,.,'!  rii^ 

I'lunp'  i;i\is  .||tii,'i(iit  lillir  lu  lici'iiliir  i|i--i|i;iti'c|.  nml  ill  li!l-t  Hinlili;; 
111  li-s(ii  ill,.  >iniiii||i  i,f  tlic  -Imki'  liy  iiiul;:;iir  it  r.p\ir  11  luiiuvf  |iri-ii.i| 
'•t    tillir.        Kii;ill'c     I     -Imws    !-.Vu    pi.iliN    wllirll    I'illl    lie    ri;|,|ily    ill), I    iiirx- 

|>iii«i\ciy  iiiiiilc  nil  iiiiiiiist  iiiiy  fiiriii  iiii|i|M'il  witli  i'i|iiiir  IumI-.  itntli 
|M,iiiis  iirc  fii-tciicii  III  flic  liiiri/Miinr  Mr  i|i;ii  run-  iilmn;  ijir  |Miik  nf 
'III'  1 t   liy  iiii'iin-  nf  ■'■s-iiii'li  liiiKiii!        I  ii'nii  III-  -iirli  ;i-  urc  11^, .,1  ill 

nlllilliirv    |li]ir    Wnl'k.    lilll    llln    lllctlliilj    nf    'mlililn;'    ;lli'    [mini-    ill    II    MTlil'ill 

|in-iliiiii  i-  ilillVniii  in  fiirli  cii-c.  Tin  |ininl  In  ijir  |,.ft  is  nnnlr  nf 
•'s-iiirli  I'niinil  imii:  llir  ii|i|iir  ciiil  i-  iImwh  mii  m  ihr  fnrov  inni  tii<.,l 
III  ii  sliiii'|i  ]ininl  ;  llii-  Inwii'  iinl  luis  ;i  ,V\\  iliriinjs  ,-iit  ,,n  ii.  '11, r  trr 
is  ilriilcij  iiihl  iii|i|ici|  III  thn  |irii|iir  iiimlr  'n  iii;hily  lii  ijn-  ilirr;i,|-  mi 
tlir  I  iwcr  cinl  nf  llii-  |iiiiiil.  iiml  ihr  linri/..ntiii  ciiiili.  is  )i;i--i,|  ilirmii;!! 
till'  III',  llic  jii.iiit  liriim  srnwiil  ilnwii  liuhlly  iiuiiiii-l  llir  i-iiMi'.  Tln' 
tnllnwiiii;  iiii-tlin,|  i-  u-cl  In  ImM  ihn  |iniiii  iii  II  vcriii-iil  |in-iiinn:  A 
pircr  Ki  1^,-iiii'li  rmiiiil  irmi.  iiimiii  im  iii.'lu-  Imi;;.  is  ihnirn,-,]  ,,iit  as 
-linwii  ill  the  tiiiiirc  iiml  ilrilinl  iiiid  cmiiiii  r-simk  fnr  ilinr  Xn.  10 
siTiws.  Tile  ii|i|iir  cnil,  wliii-h  i-  Ifft  rmiiiil.  i-  tlirriiiliil  with  ;i  -"'s-incli 
|ii|ir  liic.  s,,  ili;it  ii  can  lir  siTcwnl  intn  ilir  iiiilviiiiizcil  ti  T.  'I'liis  |)i('c(! 
lit  iniii  is  fiistcnril  In  llir  siii|i('  of  the  rnnf.  as  fibowii  ill  {•'imiii'  *i  ami 
can  It  rciiijiiy  iniit  in  Imlil  llic  rm]  ii|)rii;lit. 

I'lic  pniiit  mi  ihc  rii;h  (  Fiir.  1  )  is  very  .siiii|i|r  in  (•iiiistnirtiiin. 
Jt  is  ii  sliniT  jiicrc  of  the  livc-sixlcciitli  iiic-li  iriilvani/iil  i-iiMc  with  four 
of  till'   stramls   ni  the   iiiipcr  i-inl   .siiriiul   ainl    tin-   ,,iliii-  throe   *\visteii 


1^  -:^mmr'  'W'^'^:ui<^ 


Manidl't  Aiirirnlliinil  ('(tlliiic. 


I(.(i>cl,v.  ill!  tli<'  (11(1-  hciii-r  sliiii'|i|y  iKiiiitcd  with  a  tile.     'I'hc  lower  end 
is  set  ill  a  •"■s'iiK'li  •ialviiiii/.id  ice  in  (■(Hitaci   willi  llic  calilc  lliat  |ia«cs 
tliniiiiili  llic  Ice.  and  i-  licid   in  place  iiy  a  •■sincii  >et--cre\v   (  V\>x.  Ji 
'I  lie  tee  i>  drilled  and   ta|.|i((l   t'l.r  iwd  •''s-incli  >el->cre\vs.  ciie   t,,  li(,l( 

*'"■  !"'i'il  iiiid  ■  to  jireveni   ilie  lee  i'yn][\  wMrkiiii;  li.iri/( mtallv  aldiii 

the  calile.      l-'iiiiire   J    iliiiMrate-   the   nieiliii(i   ot'   -n|i|i(irtiin:    the    |(Minr 
A  sh(.r;  piece  ■  f  l',-^  (  i-  .-;i\ve(|  m  ,,11,.  end  lu  lii   the  ridi;c  K.iard-.  aiK 


I  JKdrc 


is  tue-nailed  -eciirelv  to  tile  peak  of  the  r..,,f.  pivferaMy  plninhin-  the 
2y  {  to  iivi  it  \cilical.  The  |ieint  i-  i-iin  nji  almn;'  tlu^  ((be  ,,(  tli- 
'_'..<[.  aiKl  i-i  iield  xdiivlv  in  place  liv  a  Maple.  'I'iie  iihi-iratiuii  -ii..w- 
ouly  ..lie  set  >cre\v  in  the  tee.  Thi>  |i(.inl  i-  very  ea<y  t.i  put  np.  .\11 
th;it  i-  nece—ary  is  the  •'s-iii(di  -et-erew-.  three-(piariers  or  (.iie  \u,-\\ 
hjii.u.  and  the  -alvani/ed  tee-,  which  can  lie  drilled  and  ta|)pe(l  fer  the 
,set->crew<  in  t(.wn  if  the  t.ols  are  not  availahle  on  the  farm.     A  •'•s-incli 

plug  lap  is  the  ])r.,pei (>,]•  iwe.  not  a  holt   tap,  and   ihe  -i/e  .jrili  is 

a  iu!l  niiie-thirly-sccond-  ,,f  an  iii(di  in  diameter.  'I'he  parl<  of  the 
pdiiil  not  galvanized  siioiild  he  i:iveii  two  coats  of  alnminnin  paini. 


I'l  I'l  II  I  mil  jriiiii   Liiflil  III  iiij. 


I'i>l  N  IS    i-cii;    (  'ill  M  N  l■;^  s. 
If    will     lie    I'ciMiilllirriMl    lliat    W    riiluillll    of    llul     nil'    I'i-ili::     iT'ilil    til,' 

cliiiiiiicv   iilliT-    ill)    cii'iiT    |i;nii    t'of    Ii;:iiiiiiii;:'     tlian     ilir     -iin-Miiiiiliiic 

lin-iliinil.       'I'ilcll,    Inn.    llic    clliliilicy    i-    i;ilirl';illy    tile    iliulli-l     |i:irl    i.f    llii' 

liiiiMiiii;.       I!cc:iii-i'  'if   ilii-c    fact-,    iln-   rliiiiiiii-y    i-   -I  nn-k    iii'Ti'   mI'iih 
iIkiu  any  ipthcp  part  nt'  liir  ii'.ii-i'.      l^'iLHirc  .'!  -lii.\\-.  ih,.  iriiiiiinl  u'i  |ir.i- 


tcrliiii;'  ihc  ciiiiiiiiry.  tlic  |M.iiii  ii-i-i|  l.cinn  \ci'\  -iiiiilar  to  ilir  i>\\i-  la-t 
(■X|p|aiiir(l.  A  -'s  inch  <>y(-li(.li.  ma.li-  hy  ciitliii-  .iiV  the  li,-ai|  IV..111  a 
<'"iiiiiii>ii  1m. li  anil  tiii'iiiii^i-  an  cm-  <.|i  \\u-  ,  n,|.  i-  pm  iln-oiiiiJi  thr  cliihnhx 
and  l'a-lcni<l  .m  tlic  in-idi'  ly  a  iiiii  and  wa-luT.  'I'hi-  -n]i|iip|'l-  tin- 
ii|>|ifr  pari   nt'  ilic  puint. 


1(» 


Muiiiliiliil   .\</iii  ii/hinll   <',,llr,/c. 
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("lIolMis. 
Olio  «.f  tl,,'  iiiu>t  <.ss,.„ti;,l   i.iirts  ni'  n   liditiiinir-nMl   sv>f,„,   i.   tl 
Ml.rtn,- „t  1,  ^n,„|  ,.,,MiHM-tioH  iM.rwooii  tlio  .•n„,lii,-tnr  ;n„l  n,.n„iinontl V 
<i.-i-r  oartli.      I  lu.  t,,,„  ,,.,.,1  is  ••o,.o,n..liM.i"  tli,.  .•..n.liirtu,-.     Tl,,.  i,k,il 

' ;.'"'""  '^,  '•"■'"■'";1  ^^■'"■"  ""•  ••,i;''-nn,|-  <xton.ls  far  ouunoli  I.oImv  th.. 

surti..-,.  ot  tho  ..artli  tu  iriiol.  „  ,„.nnanonf  wat,..-l,.v,.l,  I,„t  this  .■„n.|ition 
IS  „..t  utt,..,  atfamr,    ,.x,.,.p.  in  Inw  ,.|a,.,.s  „,  wl,,.,-..  a  stni),..n  of  dav 

-r  Jinr.l  pan  korps  il.o  wator  inar  fi...  siirfa.-o.     A   iiiolalli.- .H.-tinM 

put  .l.mn  s,.v,.n  ,„•  o.iilif  l\.,.t  l„.l.,u-  tl.o  Mirfa.-,.  .,f  tlir  oarfh  wnuhl  iva.-Ii 
|.on,.an..„tly  .lamp  >„il.  If  a  l,nil,li„o  won-  pmporlv  r„.I,l,.|.  will. 
I  !.•  .•x.cpt.un  „t  111,.  ^r,,mi,ls.  ,!i,.  lid.tni.ii:-  m-,.,,!,!  pa>-:  .l,,\v„  tin-  ,•„„- 
;"-•""•  '"  "<■  i-",l  ,„.aivst  th,.  Mirfa,.,.  .,f  th,.  ,.arth  an,l  fhon  ininp 
tho  ?:ap  t„  ,  aujp  ,.artli  niakuii;-  a  h,.av,v  >park  at  that  p„int  whi,.h  nii..lit 
-r  hr,.  t„  tl„.  hani.  1  hen.  t,,,.  ih,.,.,.  w,,ul,l  1,.,  .I,,,.,.,-  „f  ,1,,.  iiditni...- 
not  ,.ut,r,ly  l„jl„\v,n-  th  ■  ,.,„i,ln,.,,,r  aiul  thu<  ,lauiaiiiii-  the  laul,ii„o..   " 

.  Vvrry  i,„il,|i„u-  >li..nM  hav,.  at  l,.a.t  tw,,  o.,,„n„]s.  A  o.,,,,,]  ,„|.. 
IS  l„  a  iou-  ,„„.  n,,„„„|  ,-.,,  ,,,,v  ,„,,  ,,„i,„^  „^,,,|_  ,^.  ,^  ,,,i,.,|„,.  ,.,.,^,_.^^ 
i:r,  m„|  ,s  ,u.,.,...,,v.  „  .l,,,,,!,]  I„.  f;,,,,.!,,,!  t,.  rh,.  horizontal  ,-al,l,.  at  il„. 
l.oiik  ,,f  ih,.^  HM.t  l,y  ni,..,K.  ,.f  a  .^ulvaniv,.,!  „,.  an,|  sot-s,-n.xvs.  as  sh,,wn 

Th,.  iron  ,.,,n.ln,.tn,.  ,.an  ],..  ,.,n,  „lf  ik.  si,io  of  th,.  Imihli;,-  ,iir,.,-tlv 
nil"  ih,.  i;T„nn,i  ,.,  ,lan,p  v,r.h.     ![,.,■,.  is  ,vh,,i-.  tho  ,lural,ilitv  of  ,.„pp.:, 
xvuv  iuak,^  n  ot   vain,..     Tii,.  in,u  ,.,1,1,.  will  he  ..atoii  awav  in  tin,,. 
'•v„  wnh  th,.  o,,K.a„,zin,ir,  th,.  h.nn-th  of  tin,,.  .l,.p,.n,|in.-  on  th,.  ,.liai.- 
"'•t..r  ..t   t.„.  .oil.  an,l  it  pnt  in  th,-  gro,,,,,].  shonhl  h,.  wat,-!,,,!  to  .,.,. 
whon  ,t  ,.  ahonito  pvo  o„r.     If  i,.„u  oTonn.ls  a,',-  i.s,.,l.  a  o,,,,,]   ,,|, 
Nvnuhl  1,,.  to  put  ,n  ihiv,.  pio,-os  of  th,.  san„.  .-aM,.  in  tho  en.un.l  ,„„|,.. 
t ho  >ani,.  ..oiLlilmns  an,I  at  tho  ,.,,,1  of  tivo  yoars  tak,.  ono  ont.  an,|  th.. 
"iho,.  nvo  at  st.ll   hit,.,.  p,.i.i.„ls.  to  l,.ani  the  ooii.lition    ,,f    th,.    otl,,.,- 
,i;>-on,i,N.     (  opp,.,.  ,,,1,1,.  will  ,.,.„,ain  in  tho  oroui„l  in,lofinit,.lv.  an.l  i^ 
'■'■'•"'"'"'■'"I"!    ;."'■    "uTonn,!-.-       If  ,h,.  ,.opp,.,.  ..al.l,.  .-annot  ho  ,-.a,lilv 
hondit.   ,h,.  o,.,|,i,a,.y  w,,.,.  .-an  1„.   p,n.,.has,.,|  an,l   twi>r,.,l   into  a  ,.al,lo 
.^ov,.,,  .t,-an,l.  ot  A„    1  I  .„.  X,,  1,..  ,,i,,,  ,,„„,,|  ,„,  ,„rti,i,,„t.     Tho  ,.,:„- 
,lu,.to,.  ,-an  1„.  hrouaht  ,|,,wn  ,„  th,.  ,.a,.th-s  M>ffa,.o  an,l  rh,.,,  h,.  ,.ith,..- 
tw.st,.,l  a,.o„n,l  th,    iron  .-aM,.  ami  liokl  s,.o,i,.,.lv  in  pla,-,.  l,v  wi,i,lin- 
with  t„„.  wir,.„i.  tho  tu„  ,.ai,l,.s  ,.an  h,.  .Iipp,.,l  pa^r  ,.a,-h  otli,.,-  in  a 
piooo  ,,t    pip.,  havm-  s,.t  s,.,.,.ws  as  ,h.,wn   in    Fi-un.  C.       Vft,.,-  th,.s,. 
>oI-s,.,.,.w>  a,.,.  >,.,.,.uo.|  ,lown  ,i.|„|y.  ,1„.  j„int  may  h,.  n,a,|o  m..ro  p,.,- 
U-rl  Uy  till,.,-  tl.o  p,p,.  w,th  n„.lt,.,l  l,.a,l  ,„•  hahlntt  m,.tal.     In  .-as,,  the 
oahlos  aro  tw,st,.,l  too,.tli,.,.  ami  w,,n,.,|.  it  w,,„l,l   1„.  w..]!   to  hav  the 
l"n,t  pr.,t,.,.t,.,l  hy  putting  it  int.,  a  pi,.,-,,  of  I  ,-in,.h  pipe  ahont  two  foot 
'mg  an.l   l,.tt„ig  th,.  p.po  rost  loosely  ..,.  tl.,.  gi.o„n,l.     The  joint  could 
li|.  oxaniin,.,!  at  any  tin,,,  hy  sli,ling  up  th,.  pipe. 


in 
r 


Prill,  rill, n  friiiii  l.iijlil nuni. 
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.Vv.T.I   Miri  „„|s  ,.a„  1„.  „s,.,l  i\„.  ,,„„;„.    ,i,„,„    f,„.  ..„,,„„„,^- 
S.netnn,.  :,„  ,.|,|  au^...-  ,.  uvl,|..,l  ,.,  a  s,,ua,v  ru.l  an,|  n..,|  ,„  l.,„v  th,. 

^''''■-     V  ri"  "  '";■'■'■  ;'^  "'-""•''  -■  '-i'-l'  ,^-l'i|-  i>  l.u,M„H.n.,l  tiar   u 
*:""•/■'"'   I'l-  :'   -l-;!    mnl    U.lriv..,.    in.,.   ,1.,.  ,n.,u„l   a.nl    ,.uil..,l     , 

tlicii  tilled  111  a-aiii  atirr  iniMin-  ,|,  \v,i  tli.'  .■al.ic 


an    111-  (|uickly 


Si'l.h    I\(,     IIIK    (  'vliLk. 

If  1-M-  any   iva^.m   llic  ,-ai.l..   l,as  t,,   1„.  s|.li,.c,|     it  ,.., 
-iM"'-  ='>  ^iH.wn  in  Fipnv  .i.  I,y  mean.  .,f  a  ,,!,..•,.  „f  :^-i,;,:i.  ^alvani^';i 

Mt  ].■,., ^  .In!,.,]   ••„,.  ,|„.  ,|„ar„.,-"   „iil,  ,!„.  ,„h,.,.  .,.     Tl„.  ,.„].  .nv 

^vM..■>...-~nv..:..,|,.,n.,..nll.,l.....u.i.,.anl,otu•i>,,..l^,J     '^ 
*■'-"•'"■''  I"  ii  similar  n,rii..,T  i,,  a  -  |-in,-li  pip,.. 

I'm-ni'.  III. 
All  parts, ,f  ,lu.  sy.fni  n,,r  ^alva.,i/,.,|  ~h,,„l,l  i„.  ,.,,v,.,v,|  witi,  tu-,, 

-  ts  .,t  ahtniinnn.  pan,-.     \Vl„.n  paintiu;,  ,,;    .o-pnin.i,..  th.  I ,1,,... 

It  1..^  a  i;,mh|  1,1, .a  tn  jiajiit   t[i,.  ,-,.H,iiii-t,,r  als,,. 


It    i<   W(.I!    t,)    tilllii.   till-   <'aK.|niyi..l    <  ...  .    ....•*', 

•   1  .       ,,        .1'"-  ""    ^•n\aiii/;(  <i  ^e<j>  ..mih  >,iiii,.  wat,  riir,,!.    mat,.- 

-il,l..v,.ra,ly,.tan...talli..,,a,,n.,..    I....,|  ,„•  l.al.l.i,,  will  ,1,    v,.rv 

jn.tHhanlt,,,,,tl...n,..|t,.,lli,p,i.|,,, „..■  , f.     Putt  v  is  ni.t  l,a,  L 

.  .1  pi.t  m._  !!„.,.,■„  a  p.irty-lik,.  p....parati.,n  „n  th..'  ,nafk,.t  f„r 
M-ppn.u  l,.aks  „,  ,.av..s  ,l,a,  ,|,  .  v,.ry  w,!!.  A  nu-ralli.-  p.vpara.i,,,, 
us,.,|  ,„  tl...  t„„n,|,.y  ..all,.,|  "Sn,,,,.,!.  C),r  n.al.-s  a  i,.int  n.Jriv'as  ha.'l 
ImIT'I'-  '\"""''  "■'"'  ^^•=""''  '"  "  I''='^'i'-  '-"'liti-u  I  appli,.,]. 


making'  a  line    lunt. 


GENERAL  DESCRIPTION  OF  RODDING  A  BUILDING 

,, ,^;' \;':  ""7,'"  f')'  ''■'^"'•"  '  ^'^  ""  "^'''iipl..  „f  a  l,afn.  an,!  ,!is..„.s 

I.-  ,ii.'M,.ral  .n,.tl.,.,!s  „t  p,„tn,u  „p  n,,!.  an,|  ,.„sr  „f  inar-rial    -t,.      Tl„. 

I'=.n,   .vpn.s..nt,..|   h    It.  ,^7:.    ,V..t.      Tl.,.   ,i,.,   ,l,i,„.  t„  ..„„., |,., 'i.        , 

>-.... .rotp,,,nts.  Ata,Ian..,.at,i.,.ill„.,..ati„n:itis,.vi.|,.n,  ha  a 
"n,,tsh,,„|,    l,,.p,,r  .,,,.,,,,.  ,,f  til..  ,.np.,!asa,,.|.,n..,,n..a,.h..n,l,:tth! 

I'"!'";    '">  tliat   l,.av,.s  a   p.vtty  l,.no.  ..ap  l„.,w....n  ,.„p„las.      I>„„i,„;; 

"""t     "■-••■  -nl..s  t.v..  ,n  all.  an.l  if  tl.,.  ,.,.,1  p„i,.,.  a'.v  tiv,.  ....  six    •..: 
on.  t  ...  ,.n,|s  .,,   ,1...  ,.  ,  t.   ,„.  ,,.,i„r,  ,„   „...  iH.il.linn.  ..,.„,,,   ,„.  „,,., 

•  du......   1...  t  apa..r.  wl..,.l.   w„ul.l   1...   i,..i, t-  tl...  tw..Mtv-f.,.,t   lin.it 

Hav.no.  ,|..,.„l,.,l  „n  tl...  n„,„l„.,.  a,.,l  l„..a,i„n  .,f  p„i„ts.  th,'.  n.-x,   ,l,i„„. 
t"  '-ns.,|,.,.  ,.  tl...  ......n.Hls.     Al!,.win,.  ..,„.  ,,.,„„.„I  ,.  tw„  points.  .wT. 


M 


M'tiillnhn  Af/rinilhinil  (',,/!,  ,ir. 


it'i^ 


.i_.^. 


a 


I 


=3. 


"y— -— 


liitliii-    I 


en.un.U  an.  M.„ry  Hittirirnt.  thui.d.  tli-  han,  ^v„uU  1„.  I„,„.r  ,„•.,- 
""•""  ^^'!''  '!'<•  llnv,..  ul,i,.I,  nninlMT  uv  will  .|,.,.i,|,.  .„,  n>in..-  Th,. 
n-Ni  .■..n-Ml,.ra..u„  „  ;|„.  |,„,„i„M  n(  t,y.,uu.U.  (;r,,„n,ls  sl„,„l,F  u.,t  hr 
\"-'>y  -In.  .-,„•, naninv  ,,il,.s  ,.,■  ^nall  var.|>  ,„■  |,a,M.M-k«.  if  a.iv  a.v  a,l- 
.liicciil   ru  tlir  barn    fur  cxcrcisiiii;'  sidck. 

(UliM-  ,-n,Miiti,m>  hrino.  saii<fa,-tnrv.  -ron„,N  aiv  Im-i  |,„.at..i  at 
M'"  .-Mni.T-  wl,r,v  tl,..  ..av..  pip,.,  run  tlir  \val,.r  f,,  tli..  rarli,.  a>  ili..  .,,il 
'-  Hin.  tu  h,.  w,.t  at  that  puiiu.     SMiH..riiuos  the  cm.lMctnrs  an-  .-an-i,.,! 


n 


I  i«rr..   .-, 


I'n,lr,li„i,  from  Li,//,/ uhu/. 


v.] 


' r-i....n.H,:n:;;;:,;,;;i:;:;,,:ir ''''■'•'''■' ^  


'li~l'     I.I     CilVC-i 

I'iinc-    1,,    ri,|M,. 

I-'  iiiilli    ,,t'    |,;irn 

K:IVC<       I,,       n,,„|,;,|         , 

'    illill'      tnr     |„,i||I^       

<':il'l<'    iiruiind    .•ii|ii.|;i. '  . 


II''  liiniih  ,,t 


lr<.| 


l-'l 


Tnhi:       

X^:>\<U.  cv,.,.v    ,^,,,    |-,.,,,    ,.,,||    |-         ,. 

'"■"I "'Is.     Tl„.,v  uill   i,. livm,.,  '      "       • 

'"'■   ''"■  '■'""•'■  ^i-iui.l      -ix    i      .,7  "■'■       '■""•''  '"■""   ^""'  '"" 


-  .  .  .    :.':.ii    f,.,r 

or  jiliMiii 
I   M,„ 

1     Icr 


'"'''^'■"Ml'"<-.-'l'l".     Tin,  win.  «       I  ;"■■•  "^"'-  -vm,  MhuhU  r„ 

^^ir '"-■•' -n";n;r:l';;r:,:;:i:'' h-m , 

..    'I;ivin-p,,„„   t,,n„,ln,-  1|„.   ,„.„.,.;:,      ,1,.     >;..  .    .,- 


""^^■"  ""■"""■'•  ■•"nH.r.M->|„,vvn  in   Fi^nn 
•'-  ^""  .^"-  ••ni'l  nm   |nro„nin^'  ,,,  .|i,|,,-,  „ 


I-  -iii|>lini;'  n  |.,  Ill,,  l.iiil.iin- 
■■'-'"••'■  '•l.in.:,n'.l,ni''        ""."'■'"•■"•■'■  ^--.,1   ,..1,|„.      Th,. 

'■""I  .lii.  ciiiKila 

<l    int..  ill,.  t(....      In 

'■n 


\    •■     •      ;    ,     ,       , "  '   I'"""  '  • !•  >i;i|..  I ,     ni. 

•^   •;s-"H-l.  h.U.  ,|,„nl.|   I,..  |,„,,„|   i„   „.„  ,„||„      . 

I"l--ni-   III,.  ,.,,1,1,.  ;,,,,„, I, I    ,1„.  ,.,,,■,,     ,  '.''•'    '•'" '■•    ""•    "■<: 

^.•■un.lu,v,,.|i..U      ,,.":/;■■'';""■"'!""   -'"'-"'.ary    .Vn,-,.   ui 

'I- .a.uhn.i , Tl     ,;  '■;!'''?■ 'V'''''^ '"■''■''''• ''■•^'^''■i-''' 

;::;:,;;;.■  ■•'"''■■  -■"■'•'■  '•  --^  '^'- -  -i'' ';:.:,'';.:' ■:r:r;;;;; 


■■I 


^^  M'lllllnhn    .\;/i  irii/lunil    Cnllcfir. 

'I'll.'  tulluuiiifr  is  a  .iclail.'.!  sti.i.inr.ir  ..f  il„.  iiv.-ni-c  c.st  ,,f  ro.l- 
illlli;'  tile  liiini  : — ■ 

-'•">'■'   fr.  nl"  tivc-sixtcciilli  iiirh  calilc.  at   $.01'.. $;;.St 

i'  Il)s.  of   l'"',-jral.  sijiid'o,  at  $.()»; [o 

<i  •■'.s-JIiil.  ti'cs,  at  $.07 J.) 

32  -'fs  M'C-^crcws,")   iiu'lics  1.  in.-,  at  $.oj 04 

-"  I   Ills.  copiK^r  wire,  .\n.   1  I.  at  $.1.". i.o^ 

^  1-  ]'t.  i-aii  ainiiiiiiiiin   jiaiiit ^^) 

I.alnir:  :.'  incn.  1  «la\ 


I'iKlirr   (! 


^rKTAI.IlC    IlooFS 

Biiil('iiii;s  liaviiiii  metallic  roofs  need 


sarv  ]s  to  oi'oiMid  tlic  four 


110  ]ioi]it>.     All  that  is  iieecs- 


[•oriicrs  with  coimiikhi  hcavv  fci 


ice  wire. 


I'n,lr,r,i,n  from  l/njhl „i,i,i. 


l.'i 


(ii;<>i  \|p|\i;  Kc   |'"i:.\, 


i:s. 


,"V'""""'  '^^""I'l'-i'inl  I11,.X|HIIMV,..        Mllluifi.  „ l,.,l 

>  to  („,.,.(.  a  I  ,.„,,h  n.uM.l  point..,!  n,,!  ,luun  .In,,.,  fl,  , 

!:it;,^';;:!,.;^;;,;;:;i"";^i;,:'i: ,-]v;:,.;i™::^.;':.ir:;;;;,rt.;; 

i;i:-- '''■-"•-"":-'i:.^;:^,:;;;^\;:;;::!',,';"S 


LIST  OF  BULLETINS 
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■i  u 


tm  i^j-^^imm'it.^.  'm- 


